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(57) Abstract: A screening apparatus for screening pulp suspensions comprises a screen basket (8) dividing the interior of the 
housing into a central chamber (10) and a single outer annular chamber. The suspension is supplied to one of the outer and central 
chambers, so that an accept fraction passes through the screen, while a reject fraction develops that is prevented from passing through 
the screen. Dilution means (28) is provided for supplying diluting liquid to dilute the reject fraction. The screen basket is divided 
into at least two separate tubular screen sections (40, 42). The dilution means includes at least one annular element (44) axially 
interconnecting the two tubular screen sections and forming a tubular dilution liquid compartment (46) extending at least substantially 
around the screen basket. The annular element (44) forms a plurality of dilution liquid ejection passages between the dilution liquid 
compartment and one of the outer central chambers. The invention further relates to a screen basket for use in an apparatus described 
above and a method for screening pulp suspensions. 
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Multi-stage screening apparatus, screen basket and method for screening 
pulp suspensions. 

The present invention relates to a screening apparatus for 
screening pulp suspensions, comprising a housing, a tubular screen 
5 basket dividing the interior of the housing into a central chamber 
and an outer substantially annular chamber, an inlet member for 
supplying a suspension to be screened into one of the central 
chamber and outer chamber, and an accept outlet member for 
discharging a developed accept fraction of the suspension that has 

10 passed through the screen basket. The apparatus further comprises, 
a reject cutlet member for discharging a developed reject fraction 
of the suspension, a rotor . arranged in the housing for providing 
pressure and suction pulses in the suspension to be screened along 
the screen basket, and dilution means for supplying diluting 

15 liquid to cne of the central chamber and outer chamber. 

The invention also relates to a screen basket for use in such 
an apparatus and methods of screening pulp suspensions in several 
screening stages. 

A very important step in the papermaking process is screening 
20 of fibre pulp suspensions. Traditionally, the pulp suspension is 
screened by several so-called pressure screening apparatuses of 
the type described above interconnected in a system of screening 
apparatuses, in which each screening apparatus represents a 
screening stage dependent on the other stages of the system. 

25 As an alternative to the traditional screening system with 

several interconnected screening apparatuses, one single screening 
apparatus nay be designed with several stages, typically two or 
three stages, incorporated into the same screen body. A variety of 
such multi-stage screening apparatuses of various designs have 

30 recently been introduced to the market. 

The increasing size of the paper making production lines of 
today has resulted in very large screening apparatus. Especially 
screening apparatus for low consistency pulp suspensions is large 
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and has a very large screen basket, in order to accommodate high 
hydraulic loads. The screen baskets for different screening 
apparatuses typically are designed with - about the same aspect 
ratio - length/diameter - regardless of size, so that a large 
5 basket is very long. Another reason why many screen baskets are 
long is the fact that it is considerably cheaper to increase the 
size of a given screen by increasing the length of the screen 
basket as compared to increasing the diameter thereof. 

In a long screen basket the path of travel for ■ debris 
10 particles will be long. In consequence, a long screen basket has 
the disadvantage that since the retention time for the individual 
particle that is to be rejected will be long the probability of 
acceptance or breakdown will be higher than in shorter screen 
basket. Furthermore, a long screen basket is likely to encounter 
15 problems with reject fraction thickening arid will have lower 
capacity per unit surface area as well as reduced removal, 
efficiency. 

One way to counteract the reject fraction thickening is to 
dilute it with dilution liquid, typically water and there are 

20 prior screening apparatuses provided with arrangements to add 
dilution water to the inside of the screen basket for this 
purpose. For example, US patent Nos. 6080274 and 6186333, and WO 
00/5C690 disclose expensive dilution water arrangements built into 
multi-stage screening apparatuses. A serious disadvantage of these 

25 known multistage screening apparatuses is the need for expensive 
hardware for process control in form of very large valves and flow 
meters on the accept lines from the different stages. Each accept 
compartment requires a separate flow control with flow meters and 
control valves. 

30 Another known dilution arrangement includes revolving 

dilution water outlets integrated into the rotor. However, with 
this kind of dilution arrangement it is difficult to get the 
pressurised dilution water from the screen housing into the rotor. 
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There are seals between stationary and rotary parts of the 
apparatus that often have wear problems, so that fibres pass 
through the seals into the dilution water compartments and 
eventually plug the outlets for dilution water. Another known 
5 dilution arrangement includes stationary dilution water outlets 
below the screening zone, and integrated into the screen housing. 
With these fairly expensive known arrangements it is very 
difficult to transport the dilution water to the optimum 
destination in the screen basket. 

10 Swedish patent application No. 960197 9-9 proposes a solution 

to the above noted problems and discloses a dilution arrangement, 
in which dilution water is introduced into a channel circumventing 
a wedge wire type of screen basket. The channel is formed by 
putting a lid over the space between two support rings on the 

15 screen basket. The dilution water is fed into the screen basket 
through screening slots provided on the mantle wall of the screen 
basket. However, a problem of this solution is that the flow of 
dilution water entering the inside of the screen basket through 
the many very fine screen slots is insufficient and cannot give 

20 enough penetration and mixing of the dilution water and the 
thickened reject fraction. Another problem is leakage of unknown 
quantities of water to the accept chamber located external to the 
screen basket through the axially open spaces at the outer narrow 
ends between the wedge shaped bars and the fixation and support 

25 rings, that constitute the top and bottom of the dilution water 
channel . 

A first object of the present invention is . to provide a 
screening apparatus for screening pulp suspension in stages having 
a simple, inexpensive dilution means that supplies dilution liquid 
30 to an optimum destination in the screen basket for efficient 
dilution of the reject fraction. . 

A second object of the invention is to provide a screen 
basket for use in the screening apparatus of the invention and 
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also for replacing worn out screen baskets in existing screening 
apparatuses. 

A third object of the invention is to provide a method of 
screening pulp suspension in stages so that the developed reject 
5 fraction is diluted in an optimum manner. 

The first object is obtained by a screening apparatus of the 
type described initially characterized in that the screen basket 
includes at least two separate tubular screen sections , and that 
the dilution means comprises at least one annular element axially 

10 interconnecting the two tubular screen sections and forming a 
tubular dilution liquid compartment extending at least 
substantially around the screen basket, the annular element 
forming a plurality of dilution liquid ejection passages between 
the dilution liquid compartment and one of the central chamber and 

15 outer chamber. 

As a result, the required amount and velocity of the dilution 
liquid jets sprayed from the ejection passages to provide 
efficient dilution of the reject fraction is easy to achieve by 
properly designing the size of the ejection passages. 

20 In accordance with an embodiment of the invention, one of 

the accept outlet member and reject outlet member, normally the 
accept outlet member, forms an outlet passage from the outer 
chamber, and the dilution means comprises at least one dilution 
liquid supply conduit extending through the outlet passage to 

25 the annular element, to supply dilution liquid from outside the 
housing to the dilution liquid compartment . This embodiment 
enables easy and inexpensive connection of the dilution liquid 
supply conduit with the annular element, because there is no 
need for any separate connection through the housing. The outlet 

30 member may include a releasable outlet portion situated outside 
the housing, wherein the dilution liquid supply conduit extends 
through the wall of the .releasable outlet portion. 

In accordance with another embodiment of the invention, the 
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dilution means comprises first and second dilution liquid supply 
conduits connected to the annular element at different places 
thereon. This embodiment provides a more even distribution of 
dilution liquid into the screen basket. 
5 In both embodiments the tubular dilution liquid compartment 

may extend in a closed loop around the screen basket, and the 
dilution liquid supply conduit may be arranged to direct the 
dilution liquid into the dilution liquid compartment such that 
the dilution liquid flows in one direction along said closed 

10 loop. As a result, the flow of dilution liquid circling in the 
dilution liquid compartment will counteract fibres that might 
enter the compartment from depositing on the compartment wall. 

The second object of the invention is obtained by a screen 
basket, which comprises a tubular mantle wall provided with 

15 screen holes, and dilution means for supplying dilution liquid 
to one of the inside and outside of the tubular mantle wall. The 
screen basket is characterised in that the tubular mantle wall 
includes at least two separate tubular wall sections, and that 
the dilution means comprises at least one annular element 

20 axially interconnecting the two tubular wall sections of the 
mantle wall and forming a tubular dilution liquid compartment 
extending at least substantially around the tubular mantle wall, 
the annular element forming a plurality of dilution liquid 
ejection passages between the dilution liquid compartment and 

25 one of the inside and outside of the screen basket. 

An important advantage of the screen basket of the 
invention is that it is well suited for replacing worn out 
screen baskets in existing single-stage screening apparatuses, 
thereby functionally converting the existing apparatuses into 

30 multi-stage apparatuses. 

The ejection passages may have circular cross-sections or, 
alternatively, take the shape of slots. 

Suitably, the tubular dilution liquid compartment has a 
rectangular cross-section and extends in a closed loop around 
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the tubular mantle wall. 

The dilution means may comprise first and second dilution 
liquid supply inlets on the annular element positioned at 
different places thereon. 

The third object of the invention is obtained by a method 
of screening a pulp suspension by the use of a screening 
apparatus having a tubular screen basket. The method comprises: 

- feeding the suspension to be screened to one of the 
external side and internal side of the screen basket, 

screening the suspension along a primary screening 
section of the screen basket to obtain a primary accept fraction 
that passes through the screen basket and a primary reject 
fraction that is prevented from passing through the screen 
basket, 

- supplying a flow of dilution liquid to dilute the primary 
reject fraction, 

- screening the diluted primary reject fraction along a 
secondary screening section of the screen basket to obtain a 
secondary accept fraction that passes through the screen basket 
and a secondary reject fraction that is prevented from passing 
through the screen basket, 

- discharging the secondary reject fraction from the screen 
basket, and 

- combining the primary and secondary accept fractions to 
form a common final accept fraction. 

The method is characterized by: 

- controlling the flow of dilution liquid being supplied in 
response to the consistency and flow of the suspension being fed 
to the screen basket and the consistency and flow of the 
secondary reject fraction being discharged from the screen 
basket, so that the consistency of the primary reject fraction 
entering the secondary screening section becomes substantially 
the same as the consistency of the suspension being fed to the 
screen basket. 
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The suspension to be screened is normally fed into the 
internal side of the screen basket and is screened so that the 
primary reject fraction develops inside the screen basket, 
whereby the flow of dilution liquid is supplied to the inside of 
the screen basket and the secondary reject fraction develops 
inside the screen basket. 

The method may further comprise supplying the flow of 
dilution liquid in the form of jets having a velocity in the 
range of 2-10 m/s, preferably 4-8 m/s. 

The control of the flow of dilution liquid being supplied 
to the screen basket is based on an algorithm calculated as 
follows. 

Thickening is the result of that the probability for 
acceptance through the screen barrier always is higher for water 
than for fibre. It is defined as the consistency increase from 
the feed end to the reject end of the screen basket. Thickening 
varies with the type of pulp, the production rate and with most 
design and operating variables of a pressure screen. 

The thickening is the ratio F between reject consistency Cr 
and feed consistency Cf or the ratio between mass reject rate Em 
and volumetric reject rate Rv. 



" Cf ~ Rv 



With the assumptions that the thickening in the two 
screening stages in a two-stage system are the same and that the 
mass rejects rate are the same in the two stages it is possible 
to calculate the required amount of dilution water Qd. A 
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prerequisite for this calculation is that the volume flow and 
mass consistency of the feed and the reject flows are known. 
From these assumptions it is possible to derive the following 



where Qd is the amount of dilution liquid, Qf is the 
volume flow of the feed, Qr is the volume flow. of the reject 
fraction, Cf is the consistency (mass concentration) of the 
feed and Cr is the consistency of the reject fraction. 

This is the algorithm that makes it possible to adjust and 
control the amount of dilution water so that. the feed 
consistency, to the secondary screening stage of screen basket, 
will become the same as that of the primary stage. The input 
data required for this calculation is only feed - and final 
reject flow and the consistencies of these flows. 

The control algorithm can also be written 



equation for the required amount of dilution water: 




(2) 





As an alternative to the above method of the invention, 
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which relates to two-stage screening, the third object of the 
invention also is . obtained by a method for three-stage 
screening. Accordingly, the alternative method comprises: 

- feeding the suspension to be screened to one of the 
external side and internal side of the screen basket, 

screening the suspension along a primary screening 
section of the screen basket to obtain a primary accept fraction 
that passes through the screen basket and a primary reject 
fraction that is prevented from passing through the screen 
basket, 

- supplying a first flow of dilution liquid to dilute the 
primary reject fraction, 

- screening the diluted primary reject fraction along a 
secondary screening section of the screen basket to obtain a 
secondary accept fraction that passes through the screen basket 
and a secondary reject fraction that is prevented from passing 
through the screen basket, 

- supplying a second flow of dilution liquid to dilute the 
secondary reject fraction, 

- screening the diluted secondary reject fraction along a 
tertiary screening section of the screen basket to obtain a 
tertiary accept fraction that passes through the screen basket 
and a tertiary reject fraction that is prevented from passing 
through the screen basket, 

- discharging the tertiary reject fraction from the screen 
basket, 

- combining the primary, secondary and tertiary accept 
fractions to form a common final accept fraction, 

The alternative method is characterized by: 

- controlling the first and second, respectively, flow of 
dilution liquid being supplied to the screen basket in response 
to the consistency and flow of the suspension being fed to the 
screen basket and the consistency and flow of the tertiary 
reject fraction being discharged from the screen basket, so that 
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the consistency of the primary reject fraction entering the 
secondary screening section and the consistency of the secondary 
reject fraction entering the tertiary screening section, 



5 of the suspension being fed to the screen basket. 

As mentioned above the suspension to be screened is 
normally fed into the internal side of the screen basket. Thus, 
the suspension is screened so that the primary reject fraction 
develops inside the screen basket, whereby the first and second 
10 flows of dilution liquid are supplied to the inside of the 
screen basket and the secondary and tertiary reject fractions 
develop inside the screen basket 

It is possible to derive a similar equation for the amount 
of dilution water required in the first Qd 2 and the second Qd 2 
15 dilution water stage. The derivation of the formulas is similar 
to the case with two stages shown above. 

The amount of dilution water required after the first stage 
of screening to obtain the same feed consistency to the second 
stage of screening as the feed to the screen, the first stage of 
20 screening can be calculated by the following formula: 



respectively, becomes substantially the same as the consistency 




The general formula for two and three stage applications is 




25 



Where the number of screening stages is (n) 



Under the same assumptions the required amount to the second 
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dilution stage in three-stage screen basket is 

Qd 2 =Qd 1 \fRm 

.-. (6) 

Where (Rm) is the total mass reject rate over the whole 
screen, after the three stages. Retrofits for. all types of 
5 screens with long baskets, e.g. all screen baskets longer 
(higher) than 600mm will benefit from the present invention. 
They will have increased capacity and/or efficiency by dividing 
a too long screening zone into a primary and a secondary stage. 
These positive effects are results of a more efficient 
10 utilization of the screen basket surface. 

Another possibility to take advantage of this new concept 
is to operate with a more gentle surface profile of the screen 
basket that defines the screen holes for better removal 
efficiency. A too aggressive surface profile is not required to 
15 meet capacity demands. Multi-stage dilution will also make it 
possible to reduce the RPM of the rotor. At lower RPM the 
screening apparatus will pull lower electric load. 

New product lines of screens can take advantage of this 
technology. No dilution arrangements will be required in the 
20 screen housing and/or. in the screen rotor. A simpler and less 
expensive screen design can be used. 

The multi-stage screening apparatus of the invention can be 
designed with only one accept compartment and with less expensive 
process control. For example, a two-stage screen with controlled 
25 mass reject rate based on state of the art technology requires 
four flow controls and two consistency controllers, whereas the 
multi-stage dilution technology according to the present invention 
requires only three and two controls respectively for the same 
information . 

30 The same comparison for a three-stage apparatus is even more 
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advantageous in favour of the present invention. The additional 
stage requires only one more flow controller. With conventional 
technology two more controllers would be needed. 

If the multi-stage dilution technology is combined with 
5 control of the screen rotor RPM it will be possible to obtain 
maximum removal efficiency of a "two stage system" under very 
varying process conditions. 

The invention is described in more detail in the following 
with reference to the accompanying drawings, in which 

10 Figure 1 is a partial cut away perspective view of a first 

embodiment of the screening apparatus of the present invention, 

Figure 2 is a partial cut away perspective view of a second 
embodiirer.t: of the invention, 

Figure 3 is a perspective view of a screen basket that fits 

15 the apparatus according to Figure 1, and 

Figure 1 is a sectional perspective view of the screen 
basket shown in Figure 3. 

Identical components shown in the figures are denoted with 
the same reference numerals. 

20 Figure 1 shows a screening apparatus according to the 

present invention for screening pulp suspensions, comprising a 
housing 2, an inlet member 4 releasably connected to a supply 
pipe 6 for supplying a suspension to be screened into the 
housing 2, a tubular screen basket 8 dividing the interior of 

25 the housing 2 into a central substantially cylindrical chamber 
10 for receiving the suspension to be screened at one end 12 of 
the central chamber and a single outer annular accept chamber 14 
for receiving an accept fraction of the suspension that has 
passed through the screen basket 8, an accept outlet member 16 

30 forming an outlet passage 17 and releasably connected to an 
accept outlet pipe 18 for discharging the accept fraction from 
the accept chamber 14 and a reject outlet member 20 releasably 
connected to a reject outlet pipe 22 for discharging a reject 
fraction of the suspension from the central chamber 10 at the 
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' other end 24 thereof. A rotor 26 is arranged in the central 
chamber 10 for providing pressure and suction pulses in the 
suspension along the internal side of the screen basket 8. 
Dilution means 28 is provided for supplying diluting liquid to 
5 the central chamber 10 between the ends 12 and 24 thereof. 

The screen basket. 8 comprises a cylindrical mantle wall 30 
with screen holes taking the shape of slots. The mantle wall 30 
is provided with an upper flange 32 and a lower flange 34 that 
seal against an upper shoulder 36 on the housing and a lower 

10 shoulder 38 on the housing, respectively. With reference to 
figures 3 and 4, the mantle -wall 30 is divided into two separate 
cylindrical sections 4 0 and 42, which are axially interconnected 
by an annular element 44 of the dilution means 28. The annular 
element 44 forms a tubular dilution liquid compartment 4 6 having 

15 a rectangular cross-section and extending around the mantle wall 
30. The annular element 44 has a dilution liquid inlet opening 
4 8 and a multiplicity of dilution liquid ejection passages 50 
having circular cross-section and extending between the 
compartment 46 and the inside of the screen basket 8. A dilution 

20 liquid supply conduit 52 of the dilution means 28 for supplying 
dilution liquid from outside the housing 2 to the dilution 
liquid compartment 4 6 extends through the wall of . the accept 
outlet pipe 18 and further through the outlet passage 17 of the 
accept outlet member 16 to the opening 4 8 of the annular element 

25 44. 

The screen basket 8 described above is particularly suited 
for replacing traditional single stage screen baskets in old 
screening apparatuses . By utilizing the existing accept outlet 
member to connect the dilution liquid supply conduit there is no 
30 need for reconstructing the housing of the old apparatus. 

In operation, a fibre suspension to be screened is fed via 
the inlet member 4 to the screen basket 8 at the upper side 12 
thereof. In the screen basket 8 the suspension is screened along 
section 4 0 of the mantle wall 30, so that a primary accept 
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fraction passes through the mantle wall 30 while a primary 
reject fraction develops inside the screen basket 8. The primary 
reject fraction is diluted by a controlled flow of dilution 
liquid sprayed through the ejection passages 50. The diluted 

5 primary reject fraction is screened along section 42 of the 
mantle wall 30, so that a secondary accept fraction passes 
through the mantle wall 30 while a secondary reject fraction 
develops inside the screen basket 8 and then is discharged from 
the screen basket 8 through the reject outlet member 20. The 

10 primary and secondary accept fractions are combined and 
discharged through the accept outlet member 16. 

The flow of dilution liquid through the ejection passages 
50 is controlled in response to the consistency and flow of the 
suspension being fed to the screen basket 8 and the consistency 

15 and flow of the secondary reject fraction being discharged from 
the screen basket 8, so that the consistency of the primary 
reject fraction entering section 42 of the mantle wall 3 0 
becomes substantially the same as the consistency of the 
suspension being fed into the screen basket 8. 

20 The above-described embodiment of the invention according 

to Fig. 1 is of a type most commonly used. However, . in an 
alternative embodiment of the invention, not shown, the 
suspension is supplied to the outer chamber 14 and a rotor is 
arranged in the outer chamber 14 to provide pressure and suction 

25 pulses in the suspension along the external side of the screen 
basket 8. In this alternative embodiment., the liquid ejection 
passages extend between the compartment 46 and the outside of 
the screen basket 8, so that the primary reject fraction that 
develops outside the screen basket 8 can be diluted by liquid 

30 jets from the ejection passages. 

Figure 2 shows a screening apparatus of the invention 
similar to the embodiment shown in figure 1 except that the 
screen basket and the dilution liquid supply are designed 
differently. Thus, the apparatus of figure 2 comprises a housing 
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54 provided with two dilution liquid inlet conduits 56 and 58, 
and a screen basket 60 provided with two. dilution liquid inlet 
openings 62 and 64 connected to the conduits 56 and 58 , 
respectively. This embodiment is suited for new screening 
apparatuses. 
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CLAIMS : 

1. A screening apparatus for screening pulp suspensions, 
comprising a housing (2; 54), a tubular screen basket (8; 60) 
dividing the interior of the housing into a central chamber (10) 

5 and an outer substantially annular chamber (14), an inlet member 
(4) for supplying a suspension to be screened into one of the 
central chamber and outer chamber, an accept outlet member (16) 
for discharging a developed accept fraction of the suspension 
that has passed through the screen basket, a reject outlet 

10 member (20) for discharging a developed reject fraction of the 
suspension, a rotor (2 6) arranged in the housing for providing 
pressure and suction pulses in the suspension to be screened 
along the screen basket, and dilution means (28,52,56,58) for 
supplying diluting liquid to one of the central chamber or outer 

15 chamber, characterised in that the screen basket includes at 
least two separate tubular screen sections (40,42),- and that the 
dilution means comprises at least one annular element (28) 
axially interconnecting the two tubular screen sections and 
forming a tubular dilution liquid compartment (46) extending at 

20 least substantially around the screen basket, the annular 
element forming a plurality of dilution liquid ejection passages 
(50) between the dilution liquid compartment and one of the 
central chamber and outer chamber. 

25 2. A screening apparatus according to claim 1, wherein one 

of the accept outlet member (16) and .reject outlet member (20) 
forms an outlet passage (17) from the outer chamber, and the 
dilution means comprises at least one dilution liquid supply 
conduit (52; 56, 58) extending through the outlet passage to the 

30 annular element (28), to supply dilution liquid from outside the 
housing to the dilution liquid compartment (46) . 

3. A screening apparatus according to claim 2, further 
comprising an outlet pipe (18) releasably connected to the 
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outlet member (16) that forms said outlet passage, wherein the 
dilution liquid supply conduit (52) extends from outside the 
housing through the wall of the outlet pipe (18) into the outlet 
passage . 

4. A screening apparatus according to claim 1, wherein the 
dilution means comprises first and second dilution liquid supply 
conduits (56,58) connected to the annular element (44) at 
different places thereon. 

5. A screening apparatus according to claim 1, wherein the 
tubular dilution liquid compartment (46) extends in a closed 
loop around the central chamber (10), and the dilution liquid 
supply conduit (52) is arranged to direct the dilution liquid 
into the dilution liquid compartment such that the dilution 
liquid flows in one direction along said closed loop. 

6. A screening apparatus according to claim 4, wherein the 
tubular dilution liquid compartment (4 6) extends in a closed 
loop around the central chamber (10), and the first and second 
dilution liquid supply conduits (56,58) are arranged to direct 
the dilution liquid into the dilution liquid compartment such 
that the dilution liquid flows in one direction along said 
closed loop. 

7. A screen basket (8; 60) for use in an apparatus according 
to any one of claims 1-6, comprising a tubular mantle wall (30) 
provided with screen holes, and dilution means (44) for 
supplying dilution liquid to one of the inside and outside of 
the tubular mantle wall, characterised in that the tubular 
mantle wall (30) includes at least two separate tubular wall 
sections (40,42), and that the dilution means comprises at least 
one annular element (44) axially interconnecting the two tubular 
wall sections of the mantle wall and forming a tubular dilution 
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liquid compartment (4 6) extending at least substantially around 
the tubular mantle wall, the annular element forming a plurality 
of dilution liquid ejection passages (50) between the dilution 
liquid compartment and one of the inside and outside of the 
screen basket. 

8- A screen basket according to claim 7, wherein the 
ejection passages (50) have circular cross-sections. 

9. A screen basket according to claim 7, wherein the 
ejection passages take the shape of slots. 

10. A screen basket according to any one of claims 7-9, 
wherein the tubular dilution liquid compartment (4 6) has a 
rectangular cross-section. 

11. A screen basket according to any one of claims 7-10, 
wherein the dilution means comprises first and second dilution 
liquid supply inlets (48) on the annular element (44) positioned 
at different places thereon. 

12. A screen basket according to any one of claims 7-11, 
wherein the tubular dilution liquid compartment (4 6) extends in 
a closed loop around the tubular mantle wall (30) . 

13. A method of screening a pulp suspension by the use of a 
screening apparatus having a tubular screen basket (8,-60), the 

method comprises: 

- feeding the suspension to be screened to one of the 
external side and internal side of the screen basket, 

- screening the suspension along a primary screening 
section of the screen basket to obtain a primary accept fraction 
that passes through the screen basket and a primary reject 
fraction that is prevented from passing through the screen 
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basket, 

- supplying a flow of dilution liquid to dilute -the primary 
reject fraction, 

- screening the diluted primary reject fraction along a 
5 secondary screening section of the screen basket to obtain a 

secondary accept fraction that passes through the screen basket 
and a secondary reject fraction that is prevented from passing 
through the screen basket, 

- discharging the secondary reject fraction from the screen 
10 basket, and 

- combining the primary and secondary accept fractions to 
form a common final accept fraction, 

characterised by: 

- controlling the flow of dilution liquid being supplied in' 
15 response to the consistency and flow of the suspension being fed 

to the screen' basket and the consistency and flow of the 
secondary reject fraction being discharged from the screen 
basket, so that the consistency of the primary reject fraction 
entering the secondary screening section becomes substantially 
20 the same as the consistency of the suspension being fed to the 
screen basket. 

14. A method according to claim 13, wherein the suspension 
to be screened is fed into the internal side of the screen 
25 basket and is screened so that the primary reject fraction 
develops inside the screen basket, whereby the flow of dilution 
liquid is supplied to the inside of the screen basket and the 
secondary reject fraction develops inside the screen basket. 

30 15. A method according to claim 13 or 14, further 

comprising supplying the flow of dilution liquid in the form of 
jets having a velocity in the range of 2-10 m/s, preferably 4-8 
m/s . 
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16. A method of screening a pulp suspension by the use of a 
screening apparatus having a tubular screen basket with 
perforations, the method comprises: 

- feeding the suspension to be screened to one of the 
external side and internal side of the screen basket, 

- screening the suspension along a primary screening 
section of the screen basket to obtain a primary accept fraction 
that passes through the screen basket and a primary reject 
fraction that is prevented from passing through the screen 
basket, 

- supplying a first flow of dilution liquid to dilute the 
primary reject fraction, 

- screening the diluted primary reject fraction along a 
secondary screening section of the screen basket to obtain a 
secondary accept fraction that passes through the screen basket 
and a secondary reject fraction that is prevented from passing 
through the screen basket, 

- supplying a second flow of dilution liquid to dilute the 

secondary reject fraction, 

- screening the diluted secondary reject fraction along a 
tertiary screening section of the screen basket to obtain a 
tertiary accept fraction that passes through the screen basket 
and a tertiary reject fraction that is prevented from passing 

through the screen basket, 

- discharging the tertiary reject fraction from the screen 

basket, 

- combining the primary, secondary and tertiary accept 
fractions to form a common final accept fraction, 

characterised by: 

- controlling the first and second, respectively, flow of 
dilution liquid being supplied to the screen basket in response 
to the consistency and flow of the suspension being fed to the 
screen basket and the consistency and flow of the tertiary 
reject fraction being discharged from the screen basket, so that 
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the consistency of the primary reject fraction entering the 
secondary screening section and the consistency of the secondary 
reject fraction entering the tertiary screening section, 
respectively, becomes substantially the same as the consistency 
of the suspension being fed to the screen basket. 

17. A method according to claim 16, wherein the suspension 
to be screened is fed into the internal side of the screen 
basket and is screened so that the primary reject fraction 
develops inside the screen basket, whereby the first and second 
flows of dilution liquid are supplied to the inside of the 
screen basket and the secondary and tertiary reject fractions 
develop inside the screen basket. 

18. A method according to claim 16 or 17, further 
comprising supplying the first, and second flows of dilution 
liquid in the form of jets having a velocity in the range of 2- 
10 m/s, preferably 4-8 m/s. 



WO 03/104549 



1/4 



PCT/SE03/00746 




BEST AVAILABLE COPY 



WO 03/104549 



PCT/SEO3/O0746 



2/4 




BEST AVAILABLE COPY 



WO 03/104549 



3/4 



PCT/SE03/00746 




WO 03/104549 PCT/SE03/00746 

4/4 




BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE 03/00746 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: D21D 5/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: D21D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO- INTERNAL, WPI DATA, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



SE 506602 C2 (SUNDS DEFIBRATOR INDUTRIES AB), 
19 January 1998 (19.01,98), page 3, 
line 18 - line 23; page 4, figures 1,2, 
abstract 



EP 0473354 Al (INGERSOLL-RAND COMPANY), 
4 March 1992 (04.03.92), figure 1, 
abstract 



W0 9323609 Al (POM DEVELOPMENT OY AB) , 
25 November 1993 (25.11.93), abstract 



1-16 



1-16 



1-16 



X Further documents are listed in the continuation of Box Q | )J See patent family annex. 



* Special categories of cited documents 

* A* document defining the general state of the art which is not considered 

to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

*L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&? document member of the same patent family 



Date of the actual completion of tbe international search 



17 October 2003 



Date of mailing of the international search report 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Erika Westberg/ELY 

Telephone No. +46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 03/00746 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5968315 A (PAUL OLOF MEINANDER), 

19 October 1999 (19.10.99), abstract 



US 6080274 A (JOUKO HAUTALA ET AL), 27 June 2000 

(27.06.00), column 2, line 1 - line 18; column 3, 
line 39 - line 41 



WO 9928549 Al (VALMET CORPORATION), 10 June 1999 
(10.06.99), page 4, line 8 - line 19 



1-16 



13-16 



1-16 



Form PCT/ISA/210 (continuation of second sheet) (July 199S) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



06/09/03 



International application No. 

PCT/SE 03/00746 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 


SE 506602 


C2 


19/01/98 


SE 


9601979 A 


24/11/97 


fcr Uf/OjOH 


Al 






0473354 T3 












AT 


129302 T 


15/11/95 










BR 


9103592 A 


12/05/92 










CA 


2049443 A,C 


23/02/92 










DE 


69113932 D T 


23/05/96 










ES 


2078453 T 


16/12/95 










FI 


913945 A 


23/02/92 










JP 


7003687 A 


06/01/95 










US 


5096127 A 


17/03/92 


W0 9323609 


Al 


25/11/93 


AU 


4071393 A 


13/12/93 










FI 


90792 B,C 


15/12/93 






• 




FI 


922284 A 


03/08/93 




A 




1 Q/1 H/QQ 


AT 




15/02/00 i 










AU 


3930195 A 


17/06/96 










DE 


69514826 D,T 


06/07/00 










EP 


0793750 A,B 


10/09/97 










SE 


0793750 T3 












FI 


97631 B,C 


15/10/96 


■ 








FI 


945461 A 


22/05/96 










JP 


10509219 T 


08/09/98 










WO 


9616226 A 


30/05/96 


US 6080274 


A 




27/06/00 


AT 


245224 T 


15/08/03 










AU 


7048498 A 


27/11/98 










□E 


69816453 D 


00/00/00 










EP 


1007781 A,B 


14/06/00 










FI 


102550 B 


00/00/00 










FI 


971938 A 


07/11/98 










JP 


2001523311 T 


20/11/01 










NO 


314045 B 


20/01/03 










NO 


995407 A 


06/12/99 










US 


6186333 B 


13/02/01 










WO 


9850624 A 


12/11/98 


WO 9928549 


Al 


10/06/99 


AU 


1239899 A 


16/06/99 



Form PCT/ISA^IO (patent family annex) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE03/00746 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3* Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
See extra sheet 



1 • As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. rn As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report 

covers only those claims for which fees were paid, specifically claims Nos.: 



4 ' D No re< l uired additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

[X] No protest accompanied the payment of additional search fees. 
Form PCI7ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE03/00746 



The following inventions are identified in the application: 
Invention 1 : 

Claims 1-12 relates to a screening apparatus and a screen basket 
with a tubular dilution liquid compartment. The apparatus and the 
screen basket solves the problem with the supply of dilution 
liquid to an optimum destination in the screen basket for 
efficient dilution of the reject fraction. 

Invention 2 : 

Claims 13-18 relates to a method for controlling the flow of the 
dilution liquid so that the consistency of the reject is the same 
as the consistency of the suspension being fed into the screen 
basket. Optimum dilution of the developed reject fractions is 
possible by controlling the flow and consistency of the pulp in 
the different fractions. 

The technical feature common to the first and the second 
invention is the supply of dilution liquid when screening pulp 
suspensions. An apparatus for screening pulp with a compartment 
for dilution liquid around the screen basket is known from Dl . 
Thus , there are no technical features in the claimed invention 1 
and 2 , which can be seen as common or corresponding special 
technical features within the meaning of Rule 13(2) PCT. The 
invention 1 (claims 1-12) and 2 (claims 13-18) are thus not so 
linked as to form a single general inventive concept. 



Form PCT/IS A/210 (extra sheet) (July 1998) 



